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 ABSTRACT | Objective: To evaluate the use of mouthwashes in patients with oral and oropharyngeal cancer. Materials and 
methods: Fifty-three patients were interviewed through a specific questionnaire at two reference centers for diagnosis 
and treatment of cancer. The Case Group consisted of 33 patients with final diagnosis of epidermoid carcinoma of the 
mouth and oropharynx. The Control Group consisted of 20 patients attended to by services not connected with oncol-
ogy. Results: In the Case Group, 81.8% did not make use of dental floss, showing statistically significant difference from 
the Control Group (p=0.036). As for toothbrushing, we noticed a contrary behavior in which the Cases brushed more 
times per day than the Controls. The Control Group made less use of mouthwashes when compared to the Case Group, 
which used it more times per day (p=0.028). Patients in the Case Group smoked more than those in the Control Group, 
with this difference being significant (p=0.004). The same behavior was observed for alcohol consumption – consump-
tion in milliliters per day during the year (p=0.031). Relevance: Various risk factors have been associated with cancers 
of the oral cavity, among them the consumption of alcoholic beverages. The mechanism by which alcoholic beverages 
cause oral cancer is unknown, but probably involves topical exposure. Conclusion: From this study, we concluded that 
even with the small casuistic, by means of a stratified analysis, the use of mouthwashes was four times higher in alcohol 
consumers; however, no increase of risk in smokers, abstainers from alcohol and non-smokers was observed.
 DESCRIPTORS | Mouth Neoplasms; Risk; Oral Hygiene.
 RESUMO | Uso de enxaguatórios  em pacientes com câncer de boca e orofaringe • Objetivo: Avaliar o uso de enxaguatórios em pacientes com 
câncer de boca e orofaringe. Materiais e método: Foram entrevistados 53 pacientes por meio de questionário específico aplicado em dois 
centros de referência para o diagnóstico e tratamento do câncer. O Grupo Caso foi constituído por 33 pacientes com diagnóstico final de 
carcinoma epidermóide de boca e orofaringe. O Grupo Controle foi composto de 20 pacientes atendidos em serviços não ligados à oncologia. 
Resultados: No Grupo Caso, 81,8% não fazem uso de fio dental, demonstrando diferença estatisticamente significativa em relação ao 
grupo controle (p=0,036). Quanto à escovação dentária, notamos comportamento contrário, onde os Casos escovam mais vezes por dia 
do que os Controles. O Grupo Controle fazia menos uso de enxaguatórios quando comparado ao Grupo Caso, que utilizava mais vezes 
ao dia (p=0,028). Os pacientes do Grupo Caso fumavam mais que os do grupo controle, sendo tal diferença significativa (p=0,004). 
O mesmo comportamento foi observado no consumo de álcool– consumo em mililitros por dia durante o ano (p=0,031).Relevância: 
Vários fatores de risco têm sido associados acânceres da cavidade oral, entre eles o consumo de bebidas alcoólicas. O mecanismo pelo 
qual bebidas alcoólicas provocam câncer oral é desconhecido, mas provavelmente envolve exposição tópica. Conclusão: Concluímos 
com este estudo que, mesmo com uma pequena casuística, por uma análise estratificada, o uso de enxaguatório foi quatro vezes maior 
em etilistas, porém não se observou aumento do risco em tabagistas, abstêmios alcoólicos e não tabagistas.
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INTRODUCTION
At present, oral cancer is a serious health prob-
lem worldwide.1The incidence varies greatly all over 
the world. In Brazil, the annual incidence is ap-
proximately 15,000 new cases per year.1-3 Various 
risk factors have been associated with cancers of 
the oral cavity, such as smoking, consuming alco-
holic beverages, poor oral health, and infection by 
the human papillomavirus.3-5
Although there are many hypotheses for the ef-
fect of alcohol on tumor promotion, the pathogenic 
mechanisms remain obscure, since alcohol initself 
is not carcinogenic.6 Lemos and Villoria7 observed 
that the mechanism by which alcoholic beverages 
cause oral cancer is unknown, but probably in-
volves topical exposure, perhaps with a solvent ac-
tion that increases the penetration of tobacco and 
other carcinogenic agents.
The association between the use of mouth-
washes containing alcohol and the development of 
oral cancer has been the subject of scientific stud-
ies since 1970. Oral antiseptics have been used as 
a complementary means of performing oral hy-
giene and is frequently recommended for patients 
whose mechanical plaque control procedures are 
inadequate.8 The majority of mouthwashes with 
antiplaque properties contain a certain degree of 
denatured alcohol, used as a vehicle for delivery 
of the antimicrobial ingredients.9 Alcohol has the 
function of providing solubility, conservation, sta-
bilization, and an adjuvant antimicrobial effect.10,11
Limited and conflicting epidemiological evidence 
is available about the relationship between the use of 
alcohol in the oral cavity, in the form of mouthwash 
solutions, or mouthwashes and oral cancer. Some 
studies have pointed towards an increased risk of 
oral cancer, due to the local acetaldehyde production 
that operates by a mechanism similar to that found 
after the ingestion of alcoholic beverages12.
Based on the controversial literature, the aim of 
this case-control study was to evaluate not only the 
association of mouthwashes with oral and oropha-
ryngealcancer, but also the oral hygiene habits of 
these patients.
MATERIALS AND METHOD
A total of 53 patients attended at the outpatient 
clinic of the Center of Oral Diagnosis of the Dental 
School, University of São Paulo (FOUSP), at the 
Radiotherapy Service of Santa Casa da Misericórdia 
de Santos, and at the Head and Neck Surgery 
Service of the Hospital Municipal de CubatãoDr. 
Luiz de Camargo da Fonseca e Silva – Pró-Saúde. 
The Case Group consisted of 33 patients attended 
at the outpatient clinics of these services, with final 
diagnosis of epidermoid carcinoma of the mouth 
and/or oropharynx, with sites in the following ana-
tomic locations. The Control Group was made up 
of 20 patients attended at other outpatient clinics 
of the same hospitals and services, without past or 
present experience of cancer.
Data were collected through a previously estab-
lished questionnaire, applied by a calibrated re-
searcher. The questions about oral hygiene asked 
for information about the following aspects: 1) 
frequency of daily toothbrushing; 2) possible use 
of dental floss and frequency; 3) if the person no-
ticedany occurrence of bleeding gums; 4) usage 
of mouthwashes and,if yes, for what reason and-
which, who prescribed it or what made the per-
son decide to buy it,if no, if the person ever used a 
mouthwash,for how long andwhat is the reason for 
using it (previous and present).
The distribution of frequencies was used to de-
scribe the categorical variables and the measures of 
central tendency and variability for the numerical 
or continuous variables. The chi-square frequency 
test was used to compare the categorical variables 
regarding the group (Case – Control) in contingency 
tables, and in 2x2 tables when at least one expected 
frequency was lower than 5, the Fisher’s exact test 
was adopted. The Mann-Whitney UTest was used 
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to compare the numerical medians of the results re-
garding the group (Case – Control), when normality 
of the data was not identified. The level of signifi-
cance of 5% was considered in all the statistical tests.
RESULTS
Of the 33 patients in the case group, 23 were 
men and 10 were women. The mean age was 59.2 
years; the oldest patient was 86 years old and the 
youngest, 26 years old. The tongue was the most 
affected site, totaling 14 cases out of 33; followed 
by the oropharynx (8 cases), base of the tongue (4 
cases), jugal mucosa (2 cases), and floor, edge, soft 
palate, retromolar region and maxilla, all with 
1 case. The majority of the patients were treated 
with the association of surgery, radiotherapy, and 
chemotherapy (13 cases), 11 received radiotherapy 
and chemotherapy, 5 cases were treated exclusively 
with surgery, 3 cases with surgery and radiothera-
py, and 1 case exclusively with radiotherapy.
The patients who wore dental prosthesis totaled 
18 cases, and 1 year was the shortest time of use, 
and 45 years the longest. Of these cases, 4 reported 
trauma resulting from the dental prosthesis.
Table 1 shows that in 81.8% of the cases, the 
patients did not use dental floss, with a similar 
distribution as for dental floss use in the control 
group, and this difference was statistically signifi-
cant (p=0.036). With regard to gingival bleeding, 
87.9% of the cases did not observe bleeding, and 
comparison with control cases was shown to be 
marginally significant (p=0.079). Regarding tooth 
brushing, we noted a contrary behavior in which 
the cases brushed more times per day than the con-
trols, but this difference in behavior was margin-
ally significant.
The use of dental prostheses showed no associa-
tion with regard to the groups (p>0.05).
With respect to mouthwash, the controls 
made less use of it compared with the case group 
that used it more times a day (p=0.028), which 
was shown to be a statistically significant asso-
ciation (Table 2). Twenty-one of the 33 patients 
interviewed reported making use of washes. 
Mouthwashes with alcohol were used by 18 pa-
tients, and 3 used the type without alcohol. 
Eleven patients used mouthwash once a day, 2 
patients made use of mouthwashes once a week. 
Each of the following frequencies of 2x/day, 3x/
day, 4x/day, 5x/day, 5x/week, 3x/week, 2x/week, 
and 1x/month were reported by one patient.
Table 3 shows the distribution of habit of smok-
ing or consuming alcoholic beverages. Smoking 
showed significant difference between the groups 
(p=0.004), and the quantification of the con-
sumption of tobacco in number of packs per year 
(quantity of packs of cigarettes and equivalent of 
other types of cigarettes consumed daily for 1 year) 
was higher in the case group than in the controls 
(p=0.044), and the same behavior was observed for 
alcohol consumption (consumption in ml per day 
during one year) (p=0.031).
Twenty-three patients reported making use of 
alcohol, and 10 did not. Of the alcohol consumers, 
5 patients drank exclusively fermented beverages, 9 
patients drank exclusively distilled beverages, and 
9 patients drank distilled and fermented beverages 
concomitantly. The one who took the most drinks 
made use of 5 bottles of fermented and 1 liter of dis-
tilled beverage per day, for 30 years. The one who 
drank the least made use of 3 cans of fermented 
beverage per week for 30 years.
The control group was made up of 20 patients, 
of whom 10 were men, and 10 women. The mean 
age was 59.7 years, the oldest patient was 87 years 
old and the youngest, 43 years of age. Of the 20 pa-
tients, 14 did not wear dental prosthesis, and 6 did. 
Of these 6 patients, 3 reported trauma resulting 
from the dental prosthesis. The mean time of den-
ture wearing was 21.8 years.
When asked about smoking, 12 patients denied 
making use of cigarettes, and 8 said they were 
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smokers. The mean time of using cigarettes among 
these patients was 22 years, with 3 years being the 
shortest and 45 years the longest times. The patient 
who smoked the least made use of 2 cigarettes per 
day, and the one who smoked the most used 40 
cigarettes/day.
Thirteen patients reported making use of al-
cohol, and 7 did not. Of the alcohol consumers, 9 
patients drank exclusively fermented beverages, 2 
patients drank exclusively distilled beverages, and 
2 patients drank distilled and fermented beverages 
concomitantly. The one who took the most drinks 
made use of 1 bottle of fermented and 1 liter of dis-
tilled beverage per day, for 30 years. The one who 
drank the least made use of 1 can of fermented bev-
erage per week for 10 years.
Eight of the 20 patients interviewed reported 
making use of mouthwashes. Mouthwashes with-
out alcohol were used by all the patients who made 
use of these products. Two patients used mouth-
washes twice a week, 2 patients used them once a 
week, and 2 used them once a day. The frequencies 
of 1x/fortnight and 1x/month were reported by one 
patient each. Two patients reported making use of 
mouthwashes for 15 years, with this being the lon-
gest time of use. Two years was the shortest time 
of use, reported by 2 patients. Ten years was the 
time reported by 2 other patients, and 5 years by 
another 2 patients. Seven patients reported having 
started to use mouthwashes without professional 
indication, that is, on their own account. The use 
indicated by a dentist was reported by a single pa-
tient. Another question raised in the interviews 
was the reason for using mouthwashes. The most 
prevalent reason was cleaning, reported by 6 pa-
tients. Improving breath was the reason given by 1 
patient, and other patients said they used mouth-
washes to mask the odor of cigarettes.
Table 1 | Distribution of variables referring to oral hygiene habits and use of dentures according to group.
Variable Category / Measures
Group
CaseControl
Freq. % /Measures
p-value
Do you use dental floss?
No
Yes 
27 (81.8)
6 (18.2)
11 (55.0)
9 (45.0)
0.036
Do you observe bleeding in gum?
No
Yes 
29 (87.9)
4 (12.1)
13 (65.0)
7 (35.0)
0.079*
Toothbrushing (freq./day)
1
2
3
4
3 (9.1)
10 (30.3)
13 (39.4)
7 (21.2)
2 (10.0)
11 (55.0)
7 (35.0)
0 (0.0)
NA
Toothbrushing (freq./day)
Up to 2 times a day
3 or4 times a day
13 (39.4)
20 (60.6)
13 (65.0)
7 (35.0)
0.071
Wears dentures No
Yes 
18 (54.6)
15 (45.4)
14 (70.0)
6 (30.0)
0.265
Time of dental prosthesis use (years)
N
Variation
Median
Mean (standard deviation)
15
1 – 45.
15
16.2 (12.1)
6
3 – 50.
20
21.8 (17.1)
0.532*
p-value obtained by the chi-square frequencies test.
* p-value obtained by the Fisher’s exact test.
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Table 2 |.Distribution of variables referring to mouthwash use according to group.
Variable Category / Measures
Group
CaseControl
Freq. % /Measures
p-value
Use of mouthwash
No
Yes 
12 (36.4)
21 (63.6)
12 (60.0)
8 (40.0)
0.094
Frequency of mouthwash use 
No
Fewer than 1 time per day
One or more times/day
12 (36.4)
6 (18.2)
15 (45.4)
12 (60.0)
6 (30.0)
2 (10.0)
0.028
Time of mouthwash use (years)
N
Variation
Median
Mean (standard deviation)
21
0.2 – 18.
5
6.3 (4.8)
8
2 – 15.
7.5
8.0 (5.3)
0.428
Time, use of mouthwash
(years)
Does not use
≤ 40
>40
12 (36.4)
12 (36.4)
9 (27.3)
12 (60.0)
4 (20.0)
4 (20.0)
0.233
Who indicated it?
I use it on my own account
Dentist
Daughter
Doctor 
13 (61.9)
5 (23.8)
1 (4.8)
2 (9.5)
7 (87.5)
1 (12.5)
0 (0.0)
0 (0.0)
NA
Reason for use
Breath
Cleaning
Cigarette odor
Due to Lesion
3 (14.3)
15 (71.4)
1 (4.8)
2 (9.5)
1 (12.5)
6 (75.0)
0 (0.0)
1 (12.5)
NA
p-value obtained by the chi-square frequencies test
NA= not statistically assessable
Table 3 | Distribution of variables referring to smoking and alcohol consumption according to group.
Variable Category / Measures
Group
Case Control
Freq. % /Measures
p-value
Smoker 
No
Yes 
7 (21.2)
26 (78.8)
12 (60.0)
8 (40.0)
0.004
Packs cigarettes/ year
N
Variation
Median
Mean (standard deviation)
26
2 – 150.
45.5
48.0 (34.1)
8
0.3 – 50.
27.5
24.4 (19.1)
0.044*
Packs cigarettes/ year
Does not smoke
≤ 20
>20 
7 (21.2)
6 (18.2)
20 (60.6)
12 (60.0)
3 (15.0)
5 (25.0)
0.013
Alcohol consumer 
No
Yes 
10 (30.3)
23 (69.7)
7 (35.0)
13 (65.0)
0.723
Consumes alcohol
N
Variation
Median
Mean (standard deviation)
21
22.5 – 14062.5.
1645.0
3124.4 (3898.6)
12
5.8 – 862.5.
54.8
156.1 (247.2)
0.031*
Alcohol consumption (ml 
day/year)
Does not consume
≤ 40
>40
12 (36.4)
5 (15.2)
16 (48.5)
8 (40.0)
10 (50.0)
2 (10.0)
0.004
p-value obtained by the chi-square frequencies test.
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DISCUSSION
Hooper et al.13 reported that the majority of cas-
es of oral cancer were related to the use of tobacco 
and alcohol consumption. Other studies have also 
put forward different hypotheses, such as those 
of Winn et al.14, who indicated possible risk fac-
tors as being teeth in a poor state of conservation, 
inadequate oral hygiene, and the use of mouth-
washes, particularly among non-users of tobacco 
and alcohol. In addition, Homann et al.6 reported 
that, by means of their epidemiological data, they 
could support that poor oral hygiene was an inde-
pendent risk factor for cancer of the mouth, where-
as Tsai et al.15suggested that improvement in oral 
hygiene practices could bring additional benefits 
when thinking about the prevention of cancer of 
the mouth.
It has been put forward that acetaldehyde, the 
first metabolite of ethanol, has demonstrated mul-
tiple mutagenic effects, and is carcinogenic to ani-
mals. Furthermore, it has been suggested that ac-
etaldehyde may be produced by the metabolism of 
microorganisms present in the mouth13 and poor 
oral hygiene may elevate the acetaldehyde level 
in saliva. Studies have also demonstrated that 
Candida albicans could produce significant quanti-
ties of acetaldehyde, carcinogenic in clinically rel-
evant concentrations.13,16
Based on the diversity of information in the lit-
erature stating poor oral hygiene and bad state of 
conservation of the teeth could be predisposing 
factors for cancer of the mouth, our study evalu-
ated some oral hygiene habits and identified that 
over 81% of patients with cancer did not make use 
of dental floss. Thus, these numbers led us to note 
that those who did not use dental floss were 4 times 
the number of those who use it, and this datum was 
statistically significant. Due to the sample size, we 
could not affirm that whoever does not use dental 
floss has a higher risk of developing cancer of the 
mouth and oropharynx; however, it led us to think 
that care of oral hygiene and health must not be ne-
glected. The data observed as regarding dental floss 
are in agreement with another datum observed, in 
which over 87% of the patients in the case group 
did not observe bleeding in the gingiva, a datum 
also observed in the control group. The aspect that 
most drew attention was a datum inverse to all the 
previous data in the literature, in which the case 
group reported brushing their teeth more times a 
day than the control group, no matter that this dif-
ference was marginally significant. We imagined 
this information was due to the greater concern 
about oral hygiene as soon as the diagnosis of the 
lesion was made, and the need for maintaining oral 
hygiene during antineoplastic treatment.
Mouthwashes have been used for a long time 
as antiseptic and to refresh breath,17as astringent, 
calming,8,18 and as a method of delivering antimi-
crobial agents to all the sites of the oral mucosa, 
thus providing a complementary plaque control 
mechanism.19
The present study, seeking to evaluate the use of 
mouthwashes in patients with cancer of the mouth 
and oropharynx, and based on a vast and diversi-
fied literature regarding methodologies and results, 
verified that of the 33 patients studied in the case 
group, 21 reported making use of mouthwashes, to-
taling over 63%. The patients in the control group 
made less use of mouthwashes compared with the 
case group (p=0.028), which was shown to be a sta-
tistically significant association. This datum cor-
roborates the findings of a large number of studies 
in which association of the use of mouthwashes and 
cancer have been evaluated.20-22
The occasion in which the use of mouthwashes 
began was also questioned during the study, when 
it was observed that out of a total of 21 patients who 
made use of them, 15 began to use them before di-
agnosis of the tumor, with a mean time of 5.5 years, 
and 6 patients began using them after diagnosis. 
The longest time of use reported before diagnosis 
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was 15 years and the shortest time, 6 months. This 
information appeared to us to be important, con-
sidering that in an endeavor the make this corre-
lation, some studies did not suggest the possibility 
that the use of mouthwashes could have been start-
ed after the development of cancer, and thereby 
would lose their etiological or facilitating nature.
Of the 15 cases that began mouthwash use be-
fore diagnosis, 11 were smokers and 4 were not. The 
mean consumption of cigarettes in these patients 
was 22.6 cigarettes per day. Six patients reported 
they did not consume alcohol, and 9 did. This in-
formation also corroborates the literature, in which 
the large majority of mouthwash users have been 
observed to be smokers and alcohol consumers.
As in the study of Wirth et al.20, our study also 
questioned the reason for using mouthwash. The 
most prevalent reason was cleaning, reported by 
15 patients, whereas improving breath was the rea-
son given by 3 patients; 2 patients said they used 
mouthwashes to mask the odor of cigarettes. Two 
patients used mouthwash with the purpose of 
treating the lesion. On the other hand, for Wirth 
et al.20, the main benefits reported were improving 
bad breath (75%), elimination of bacteria (68%), 
and reduction in plaque formation (47%).
Mouthwashes with alcohol were used by 17 
patients, and 3 used the type without alcohol. 
Of the 17 patients, 5 used more than one type of 
mouthwash with alcohol, one used only Plax®, 2 
Malvona®, 3 Periogard®, 5 Listerine® and one was 
unable to report the brand. This datum, neglected 
by older articles in the literature, could not be sta-
tistically evaluated in our study due to the small 
casuistic.
Even in view of this casuistic, we may suggest 
that the risk of developing cancer for the group that 
made use of oral mouth is almost 3 times high-
er than for those who do not use it, and when we 
stratified for the main risk factors, only when we 
considered individually who drank, this risk rose 
to being 4 times higher. Therefore, the use of oral 
mouthwash appears to be a risk factor. We reiterate 
that a larger casuistic would be necessary to affirm 
this datum.
One of the failures most perceived in the stud-
ies with the object of associating mouthwashes 
containing alcohol with cancer was the lack of 
standardization regarding the type of mouthwash, 
presence of alcohol, and its concentration. This da-
tum was questioned and evaluated by us; however, 
our casuistic did not allow for statistical tests to be 
performed. The data found in this study certainly 
do not allow us to affirm that alcohol in mouth-
washes plays any role in the development of cancer, 
but, once again, it made us think that in the same 
way as this association cannot be affirmed, it can-
not be completely denied.
From the results of this study, we concluded 
that although we used a small sample of cases and 
controls, by means of stratified analysis the use 
of mouthwashes was found to be approximately 4 
times higher in patients who consumed alcoholic 
beverages.Nonetheless, no increase in risk was 
observed with the use of mouthwashes in patients 
who did not drink, and who smoked or not. The 
studied patients with cancer of the mouth and oro-
pharynx brushed their teeth more than once a day, 
used more mouthwashes and less dental floss when 
compared with the control patients.
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